Ascidian phenoloxidase: its release from hemocytes, isolation, characterization and physiological roles.
Hemocytes of the solitary ascidian Halocynthia roretzi released phenoloxidase in response to sheep red blood cells and yeast cells but not to latex beads. Phenoloxidase was also released from the hemocytes by treatments with zymosan and lipopolysaccharides but not with beta 1-3 glucan. EDTA scarcely inhibited the activity of phenoloxidase but inhibited the release of the enzyme. Phenoloxidase was purified from H. roretzi hemocytes by SP-Sephadex chromatography and Sephadex G-100 gel filtration. The molecular weight of the purified enzyme was estimated to be 62,000. Phenoloxidase activity was strongly inhibited by diethyldithiocarbamate, phenylthiourea and reducing agents. H. roretzi phenoloxidase was characterized as a metalloenzyme that required copper ions for the expression of full activity. The phenoloxidase showed antibacterial activity in the presence of L-(3,4-dihydroxy)-phenylalanine and H. roretzi plasma. Thus, it can be concluded that phenoloxidase released from H. roretzi hemocytes functions as a humoral factor in the defense system of H. roretzi.